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Claim of utility model 

1. An apparatus for lighting a discharge lamp that is connectable to a secondary 
winding of an oscillation transformer oscillated by the excitation of an inverter and 
that is driven to be lit at high frequencies, wherein a desired intermediate point of the 
secondary winding is coupled to an earth terminal of a circuit. 

2. An apparatus for lighting a discharge lamp, comprising oscillation transformers 
oscillated in a parallel manner by the excitation of a transistor inverter, wherein a node 
coupled in series with secondary windings in a pair of the oscillation transformers is 
coupled to an earth terminal of a circuit, and terminal portions of the secondary 
windings on both sides of the coupling node are used as output terminals, so as to drive 
a discharge lamp to be lit. 



3. DETAILED EXPLANATION OF THE DEVICE 
[Field of Industrial Application] 

The present device relates to an apparatus for lighting, at a high frequency, a discharge 
lamp connected to a secondary winding of an oscillation transformer that oscillates 
upon excitation of a transistor inverter or the like. The present device relates to a 
technology in which safety is increased by decreasing individual output-terminal 
potentials with respect to an earth terminal of a circuit, while maintaining a desired 
voltage between output terminals. 
[Related Art] 

Since a relatively high starting voltage is required for a cold-cathode discharge lamp of 
a relatively narrow type, a high-frequency lighting circuit utilizing a transistor inverter 
can be used. 

In a conventional high-frequency lighting circuit, as shown in Fig. 4, a discharge lamp 
3 is connected to a secondary winding N2 of an oscillation transformer 11 that 
oscillates upon excitation of a transistor inverter 10, so as to drive the discharge lamp 
to be lit at a high frequency. An earth terminal Gnd of the circuit is coupled to an 
output terminal Vout 2 of the secondary winding N2. Alternatively, while not shown 
in the figure, the secondary winding N2 may be in a state of floating with respect to the 
earth terminal Gnd of the circuit. In the high-frequency lighting circuit of Fig. 4, an 
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output voltage between Vouti and Vout 2 at the output terminals is equal to the output 
voltage of the output terminal Vouti with respect to the earth terminal Gnd, as shown in 
Fig. 5. 

[Problems to be Solved by the Device] 

With regard to a cold-cathode discharge lamp of a relatively narrow type applied as a 
light source of a backlight in a liquid crystal panel or a light source of an exposure in 
an electronic copying machine, for example, the tube diameter tends to be very narrow 
compared with the bulb length. Thus, since a higher starting voltage is required, a 
high-frequency starting voltage of 1,000 [V] or higher is required in the case of a 
cold-cathode discharge lamp having a tube diameter of about 1 cm and a length of 
several dozen cm, for example. 

However, when the output voltage of such high-frequency lighting circuit that is used 
for lighting a cold-cathode discharge lamp of a relatively narrow type exceeds 1,000 
[V], the voltage level of the output terminal becomes high with respect to the earth 
terminal of the circuit associated with the output voltage, thereby necessitating a 
particular consideration as to the safety to human bodies or adverse effects on other 
circuits due to noise. 

It is an object of the present device to provide a discharge-lamp lighting apparatus 
capable of relatively reducing individual output-terminal potentials with respect to an 
earth terminal of a circuit, while maintaining a desired voltage between the output 
terminals. 

[Means of Solving the Problems] 

A desired intermediate point of a secondary winding of an oscillation transformer that 
oscillates upon excitation of an inverter is coupled to an earth terminal of a circuit, so 
as to compose a discharge-lamp lighting apparatus. 

Further, a node coupled in series with secondary windings of a pair of oscillation 
transformers that oscillate in a parallel manner upon excitation of an inverter is 
connected to the earth terminal of the circuit, and the ends of the secondary windings 
disposed on both sides of the coupling node are used as output terminals, so as to 
compose a discharge-lamp lighting apparatus. 
[Effects] 

In accordance with the above means, since an output level alternately exhibiting an 
opposite phase with respect to the earth potential of the circuit can be obtained at a pair 
of output terminals, it is possible to relatively reduce individual output terminal 
potentials with respect to the earth potential of the circuit, which maintaining a desired 
voltage between the output terminals, whereby reduction of noise and uniformity of 
light distribution can be obtained. 
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[Embodiments] 

Fig. 1 shows a circuit diagram of a high-frequency lighting circuit that is an 
embodiment of the present device. 

This high-frequency lighting circuit is composed of a push-pull transistor inverter 1 

including transistors Ql and Q2, and an oscillation transformer 2. 

A node connected to both emitters of the above transistors Ql and Q2 is coupled to an 

earth terminal Gnd of the circuit, and a choke coil CH for achieving constant-current 

properties of the circuit and shaping a collector-current waveform of the transistors Ql 

and Q2 is coupled to an input terminal Vin of a DC power supply. 

A center tap of a primary winding Nl of the oscillation transformer 2 is coupled to the 

above choke coil CH, and both ends of the primary winding Nl are coupled to the 

collectors of the transistors Ql and Q2. A capacitor CI for synchronization or for 

waveform shaping is place between the collectors of the transistors Ql and Q2. 

The secondary winding N2 of the oscillation transformer 2 is connected to a discharge 

lamp, for example, to electrodes 4 and 5 of a cold-cathode discharge lamp 3, so as to 

supply a voltage that is sufficient for initiating the cold-cathode discharge lamp 3 and 

that is determined in advance by the turn ratio of the primary winding Nl to the 

secondary winding N2. 

Reference character N3 denotes a feedback winding whose one end is coupled to the 
base of the transistor Ql and the other end is coupled to the base of the transistor Q2. 
While a base current of the transistors Ql and Q2 is not particularly limited, it is 
adapted to be supplied from the input terminal Vin via a resistor R. 
When a DC power supply is supplied to the input terminal Vin, the base current flows 
through the transistors Ql and Q2 in response, and a voltage is also applied to the 
collectors thereof via the primary winding Nl of the oscillation transformer 2. In this 
way, for example, when one of the transistors, Ql, is turned on and the collector 
current flows through it, the collector current through the transistor Ql is caused to be 
further increased due to the effect of the feedback winding N3. However, a feedback 
to turn off the transistor Ql is executed after the time determined by a circuit constant 
elapses, whereby the other transistor Q2 is turned on. Subsequently, in the same way, 
the transistors Ql and Q2 are repeatedly turned on and off, so as to generate a 
high-frequency voltage across the secondary winding N2 of the oscillation transformer 
2. 

During the operation, the intermediate point of the secondary winding N2 of the 
oscillation transformer 2 is coupled to the earth terminal Gnd of the circuit, and 
therefore a ground potential (0 [V] in accordance with the present embodiment) is 
given thereto. Thus, while the potential difference obtained between both ends of the 
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secondary winding N2 agrees with a starting voltage of the discharge lamp 3 
determined by the turn ratio of the primary winding Nl to the secondary winding, the 
potential difference between each of the output terminals Vouti and Vout 2 of the 
secondary winding N2 and the ground potential is about half of the potential difference 
between both ends of the secondary winding and the phases thereof changes opposite 
to each other. 

As shown in Fig. 2, when the oscillation transformer 2 oscillates in an unloaded state, 
for example, while a voltage at one of the output terminals, Vouti, with respect to the 
ground potential oscillates in the range of +700 [V], a voltage at the other output 
terminal Vout 2 with respect to the ground potential, oscillates in the range of ±700 [V] 
with a phase shifted by 180 0 with respect to the change of the output terminal Vouti. 
As a result, a maximum potential difference between a pair of the output terminals 
Vout! and Vout 2 is 1400 [V]. 

If the earth terminal Gnd of the circuit is coupled to the output terminal Vout 2 of the 
secondary winding N2 as in a conventional manner, since the output terminal Vout 2 is 
fixed at 0 [V], a voltage of ±1,400 [V] with respect to the ground potential of the 
circuit is directly outputted to the output terminal Vouti, as shown in Fig. 5. 
Thus, in accordance with the high-frequency lighting circuit of the present 
embodiment, the potential difference between each of the output terminals Vouti and 
Vout 2 and the ground potential of the circuit can be relatively reduced by half with 
respect to a voltage between the output terminals, while maintaining a desired starting 
voltage necessary to be applied to the electrodes 4 and 5 of the cold-cathode discharge 
lamp 3. Consequently, even when a very high starting voltage is required, safety can 
be easily and sufficiently increased. 

Further, in the high-frequency lighting circuit of the present embodiment, the phases of 
voltages applied to a pair of the electrodes 4 and 5 of the cold-cathode discharge lamp 
3 change opposite to each other, and a potential of one specific electrode is not fixed at 
the ground potential of the circuit. Thus, since light distribution upon lighting is not 
biased to a particular electrode, nonuniformity in luminance is suppressed, thereby 
obtaining the uniformity of light distribution. 

It should be noted that when the cold-cathode discharge lamp 3 is provided with an 
auxiliary starting conductor 6, the auxiliary starting conductor 6 can be coupled to the 
earth terminal Gnd of the circuit. 

In Fig. 1, capacitive elements C2 and C3 for limiting discharge currents are placed 
between the above output terminals Vouti and Vout 2 and the electrodes 4 and 5 of the 
cold-cathode discharge lamp 3, so as to prevent excessive discharge currents from 
flowing through the cold-cathode discharge lamp 3. 
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The above capacitive elements C2 and C3 that constitute part of load of the oscillation 
transformer 2 absorb noise in a balanced manner and reduce the noise. With regard to 
noise reduction, since the maximum potential difference between each of the output 
terminals Vouti and Vout 2 and the ground potential is reduced by about half, as 
compared with a conventional type of oscillation transformer circuit, in proportion to 
such reduction, a noise-component level is reduced at least by half, as compared with 
the conventional type of circuit. 

Fig. 3 shows an example of a circuitry including a pair of oscillation transformers 2 
and 2' that oscillates in a parallel manner upon excitation of a transistor inverter 1 . In 
this circuitry, the pair of oscillation transformers 2 and 2' are controlled in a parallel 
manner by the transistor inverter 1. A node coupled in series with the secondary 
winding N2 of the oscillation transformer 2 and a secondary winding N2' of the 
oscillation transformer 2' is coupled to the earth terminal Gnd of the circuit. When 
each of the pair of oscillation transformers 2 and 2' has the same structure as that of 
the oscillation transformer 2 shown in Fig. 1, the output voltage characteristics of the 
output terminals Vouti and Vout2 of the secondary windings are about twice the output 
voltage characteristics shown in Fig. 2. Based on such circuitry, the potential 
difference between each of the output terminals Vouti and Vout 2 and the ground 
potential of the circuit can be reduced by half with respect to a voltage between the 
output terminals, as in the circuitry shown in Fig. 1. 

Particularly, in such circuitry, each of the pair of oscillation transformers 2 and 2' is 
formed by winding coil around plate-like iron cores, and the transformers are piled 
together and mounted on a circuit board. Such circuitry is adopted for improving 
withstand voltage when high voltage is necessary, and it is excellent in reducing the 
heat value since an oscillation transformer is divided into two. 

While the device made by the creators of the device has been described in detail based 
on embodiments, the present device is not limited to the embodiments. It is needless 
to say that various changes may be made to the present device without departing from 
the scope of the device. 

For example, while the transistor inverter is described in the above embodiment as a 
push-pull type that includes an inductor connected in series with the DC power supply 
and a resonance circuit, a circuit for supplying base currents of the transistors Ql and 
Q2 may be separately provided in such case. Alternatively, various other types of 
circuitry may be adopted. 

Further, the gap between the primary winding and the secondary winding of the 
oscillation transformer may be made that of a leakage transformer. In such case, 
while an effective value of an output voltage of the secondary winding is decreased 
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during an unloaded state, a peak value of a voltage that is sufficient for starting a 
discharge lamp and that is determined in advance by the turn ratio of the primary 
winding to the secondary winding can be outputted. 

Further, while cases in which the present device is applied to a circuit for driving a 
cold-cathode discharge lamp to be lit have been described in the above embodiments, 
the present device is not limited to such cases. The present device may be applied to 
a circuit for driving a hot-cathode discharge lamp to be lit. 
[Effects of the Device] 

(1) Output levels alternately having opposite phases with respect to a ground potential 
of a circuit can be obtained at a pair of output terminals, and therefore, the present 
device provides an effect of relatively reducing individual output-terminal potentials 
with respect to the ground potential of the circuit, while maintaining a desired voltage 
between the output terminals. 

(2) Due to the above effect, the present device further provides an effect of obtaining 
reduction in noise and uniformity in light distribution. 



&mmm¥j& 1—134398 



® offlmmmmom cu> ¥1- 134398 

®Int.Cl. 4 SHE* frMm&S* <mm ¥£1^(1989) 9 /H3B 

K 



H 05 B 41/24 A-7913-3K 
H-7913-3K 



©m m ©63-30812 
@{±5 m. 8863(1988) 3^ 8 B 
®# Jg * ft * ft * **«*BBK1»*2TB17»8* flSCAtt* 

®HJ IB A mSAttxu^A Ig3Ci|S*tB|E**2Til7#8* 

Oft a a #a± stt #ut 



m m m 

1 . n m (o % m 

2 . %t&$t®m#(»mM 

l . 4 y 9 kmMK «k o x nm-t h v 

X K tf & 2 ft $ $ <T) St JHI ft -ft J - K fc fei 3ft 0) 
ft « & © Sfg U £ A =f- t LT«Ct8*Tfc^#rJ8i 

3 . §s © mi * aft m 

* # (± , h^V^'x^-Tv^-**:^©^ 

11^ 



£11 1-134398 



&mnm ¥ j& 1-134398 



K J: o T % m & $ h 5 > X © 2 & IC jfc ft 

# 6 , h $ © «a « -> »c *r -r * « + © * * m -t « 

& & *H *J ft K & < lT^ttft*»4S»t»t 
S t » T' S . 

CttJfctttm 

* » iww © * m« * « «r * if * u t tt , jt 
-;^;x* v a - * n j: a h & ^ -jtr m m & m 

* © iffi m m a« #T M i& tt . «AtfS!4giCwS 
;ii & J; o K , h? vj/^Mv^-i" 1 0 © I& &$ 
cJ;oT3i!«t4*tlh?yAi l © 2 ft 3* & n 

f Inl 8ft © |« *fi ft -7- G n d # 2 ft 

^!N2 0il' l ii|?Vo u t a lcM^-$tlTV>S. 
«Jt vM* m m L J& V> # 2 ft ^ & N 2 & @!}fi0gl 
«7-GndtSLT7B-f ^ y 9 b T <B < . 

aM w © ft h » «r k a ^ t i* , * © m a «g 



1.177 



?-Vo u t.kVo u t 2 i: 0) ,13 <Z> ft ?J ?S i± fcfc » ® 
5 m IC 7* £ ft £ <fc ? K & G n d IC *r -r & fB 

a ss& r- v o u tx©ffi*«jFEt^L<aE*vs. 

«¥«0>«»3fe*ftiffc:»flISftS«fc5ftJ*«tt 

m £ ® * i* £ & tt *r-tt . /< * y co ft * t j*: >< t * 
o«a#«i«>t*<«i!»*isiic*4fc», a & it 

*5£E0>*fttt«iE#&3Si:Sft» « *. K If ft # ft 1 
«nT'fi$ 1 0 a CKS »*«Jtttt*n?tt L o 

1*14^^. Jt*l^»!H©?frl»*jMr«*r«:j£ 

IUS18S*UOOO [V] ft iPSffiU: 

ft a . £ ft k j* L r b k # -r & 

JJ'J t # i£ -T 5 i £ # & 3? K ft a . 

* ^ & cd a ft it s mmn MXi&TfflmizzMft 



- 3 - 



1178 



&H*JB¥l* 1 — 134398 



■7- ft ft £ ffl # to u: & < * s i t & v * & »«*r & 

X©2»«»©W»©ft»nBj^S:IBI8»©»«!l*^t 
t5-*f«»«h7>xi:8ttS 2 # Ml © iff H 

jKfs-y-K&iaiift^ttJBia^tw^b. * © Mr 

y - K © Pi fill © 2 & ^ tft © m SB S /ft A tt ? i: b T 

c# ffl ) 

.bKibfce 1 - *fr © ft £ i& ^ £ tt tsj 

»ft © he .* m ft * * ^> k £ s iz $ ft ffl © m * u ^ ;i/ 
« *s b & # ft , l»i sft © he * « ft k *r -r s la * © fft 

A Stfi -T- « ft £ ffl *j tfi> < -t S d £ & St $ b . Jg 
K£;ftK:J:^T;YX©MfcB2ft©fc)-'l4&^ 
ft *j © T' & * . 
CSS JK «) 



- 4 - 



1171) 



»&©[g|»&ST';fe.g>. 

- © i« JIB z£ #r 0 8&tt . f>7>i/X^ Q .1 & 
Q 2 ^^t'^yVay;i/I(5 h7VJ/"XjiO^ 

±13 K =7 > is 7\ 9 Q 1 23s. Q 2 © x * y 3» & 5® 
^ — Kttl3«ft G n d K*S£iS ft. 

ii:^m^(7)A^sfs^vin^i±, ei w © « at ft 

jlitft Ql, Q2©nUi>*1g&fe© 

if iJ^S: g l^ttSf a - ^ 3 ;u C H jSH ihf 
£ h X v> -S . 

i)8lS7>x20 1 ^'i^N ) © # BO * y :/ fcfc 
J:«*a-*3-l';i/CHJc*»<fr;£-hai:ftK:. * 

& # . ft. h9y^*JQl, Q 2 © zi 2 

* ffi iz\tmmm b l < itmmmmm^n 

C 1 # :f> & £ ft T ^ & . 

38*h : 3i/X2ffl2fc««N2ttiSt«5«T«A.fcC 

^iifAiff 3©ii4, 5t«ttiii, ft mm 
&ittf3©#fiitc&#fcifc«N i ^ 2^i^ 



- 5 - 



1180 



^HHffl¥^ 1 — 134398 



* Q 1. 0 s< ~ X iz » £ 2 Jh, . (tiSttN^J/^J 
Q20^-Xt;ig^^*ir^a. h ^ V X i* Q 
1 , Q 2 © ^ - X fg m tt . *$ flj Pfi $ ft ft V> . 
«ftRHbTAS»-fVi nj^&^il&ft&J; 
•J IZ ft -o T V> -5 . 

A ;'j £8 •"/- V i n lZfk.fflMffltfftii&h£ti&k. z 

tl iz Vf j£ b T h^^t?X.JQ L f Q2t;/<-xt 
tffe % ft 6 £ « , (?) 3 U # $» « M h 5 > 
X 2 0) L k^lttN 1 iSr^L-C^ffi^fPAH^tta. 
*U3l:lT|f|^tt-^(0 h ^ >- j> x 2 Q 1 jtf 

n^tikN 3 tf) fl: ffl tC <fc o T h 5 > ^ X £ Q 1 (7)3 

u^taji4-f)1f*^ts#, si 3& & $ ft 

£Sft£ii3ra&MMLfe&K*<7) S v > x 2 Q 

i & * - > • *7t4i^t»a#*»*u. i ft 

£ Jfc L T ftfe # CO h 5 > 5? X 2 Q 2 * - V • Us 
Is L . £*, > - PJ $ lc h -J y i? X 9 Q 1 , Q 2 :* > 



1181 



L fc # -3 T . 2fc£»N2fflri5«»C»&fta«ffi 
^ l± 1 & » N l i: 2&#lft©#»Jfcfc«k->T* 

2 I^^iN 2 © ffl ti ~7- V 

out,, vou t.attttistt. z Jkmrnmn^oi 

ft£ ft ^ 60 m ^ # CD U * ;i/ & $ o T ffl S IC m iff. ffl 

r* ^ ^ £ ft a . 

> * z tfftmt* t a . m *- if . jc « « ft n *f 

f & — # © # «g -T- V o u 

[ v i mmm-c-mm-r <& t. , $ a in ft t *t -r s ft& 
# © ,'{', J)ifa -?v o u t , ® « ffi tt . Hi # Alt 7- v o 

u t^ift t^bt 1 8 0° ft <ffi "f ft T ± 7 
00 [V] 0)SBHT-M«aT£ B £ 60 itfi & > - *T © 

aj#*8}7-vo u 1 4 , vo u t * © m © ^ ft n t± & 



- 7 - 



1182 



&§8Hffl¥)& 1—134398 



* 1 4 0 0 [V] kZtlZ . 

ft3fc<0<fcdK, ®&<?>m®i&* G n d 2 
«&N2«/J' 1 J«?Vo u t 2 K*3<fr£ftT^£3§ 
•fr K . m 5 0 IC ^ 3 *t 5 £ e» K , £U # tig * V o 

u 1 2 {* o c v ] tc m % is ft . at a tt -? v o u. t a 

lCt±l3 5ftro^^fl&iC^'UT± 1 4 0 0 [V] CO 
« EE £ » til £ S ft S c £ £ % S . 

l # o -c , * 05 gg m 0 is m » m m m ic * ft 

fcf » ft & m $ fB 3 © « 8? 4 , 5 K ^- A. & ^ £ §f 

m <h #? g j m ee * m & u a # e> , 0wjo»«&«ffitc 

»t4 M A « -T V o u t , , Vout.«*0« ffc 
!6 ft -t © HJ yj 8fc -7- R3 « EE *f U T « *f ft tc #j Y- *> tc 
ii<f*c:i:Srji^r'5o r^tiy, ffi tf> f ;« 
ffi CO Jft i i m FE ifi s& 5? t 2 ft £ ® iz %> . f 0$^ 
tfc £ ^ ^ H 11 -D ^ # £ M s?> S - t 

* fc , *2J5 j£ « m m £ & ^Tii. 

ntmmi&mft s <D--%<r>mm4 , s k e> ft & 
vg je & m k k m ft in t? gg a: s ft . - * © m n m 
© m it &m sa © *g m m & ic & ic $ ft -a ^ t \t & 

^ * 6 , & *T 16 % S ft & © S3 ft # m ^ © « s tc 



- 8 - 



1183 



- 14 & ?# £ £ i: *> T- # £ . 

$ . ^Bs«}»«*r3K:ttiJ«itt«iai«£6*i«iatt6 

*l T V> & *§ £ . r*lfe0»0ttlftjSi-f Gnd KJS 
|g 1 EHc £ T _h 32 it', A 7 V o u t t , V o 

u t „ ttit&mtkisn 3 amm* , 5 t o mi t a , 

ft « « » <W BR Jfl (0 # tt 9RT C 2 , C3#M*ft 

?M»«*k«*r3 icja3H*iSc«« m. & at ft & ^ J: 3 

& & h v > X 2 ti:oTft#&ttiSt5±E?? 
II-7-C2, C 3 it J *< -X fe 9 > X A < « liX L 

*«fttJrt5nsa*7-vo u t,, vout z » 
m*.m®.Mtf'&%:<D mm b 9 v x © la && je* 5£ k # 

x j& © * >i/ 1* >> * < fct»«e*»0»»*tjfc 
KTizm-z tit v> 3 . 
mdmitb^^ifAZJv*-* 1 ® a « k £ 



1184 



tem^m^fc 1 — 134398 



2 * it ft & ® ft a> & m ® - m -e & & . M2>® 
» * & t *? n r . -no>mm h => > x 2 , 2 - tt 

h 5 v J? x 4 -T v - * 1 ic ck o T M M ft t $j & 

4*VftJ:^»:ft-3TK4. K 7> A 2 6D 2 ^ 

$$N2£3E3«iiS7>X2 ' © 2 & N 2 ' 
0) \& m M -ft 7 - KfcittB»©J«ifc«i?G n d tfjft 
*Y 3E *l T * . -*r®56iSh7>x2, 2 ' H 

* » -ft ♦ 2&#tt«fflA«^Vout x , Vou 

£&S<kr>^£;h.& 0 c © «t -p $ #f $ jc £ ^ r % 
SlBtHi, H *t to $ tt « & K *r -r m SIS ^ 
v o u t , , v o u t,«*©*{fc!5«:maift-7-KG 

♦St, ' © J: e> & 03 Sft 18 fiUi £ ^ T , - *f © 

^«K7>X2, 2 ' l± £ * « »U © & # © £ ? ft 
« ffi t 3 >f ;i/ & ^ m U T fig »J , M # tt ffl S S to 

ft # <& m a t 1* iz m el & in] ± s * «> iz m y 
» a * $ -c & »j . & m h 5 > x # 2 5> m £ n x n 

1185 

- 10 - 



K & ^ x n * f£ 3£ wr AM T* ;& 6 d 2; l± H 5 * t* ft 
. 

w A if . Jr. rd ^ m r* jg* ijg U fc h v V S>" X > 

'< - 9 {* a € zffi t as #1 v *' 2 3* > x ^ ;Jt- is 

® !& % ft t! 7 v is n. Zf JV M £ I; X t&W Is s 
*fr til ft Sr fill tKttfeU, S 6tttf0lS*fl) IHI 

*&jgs5>xfc^v>-ci*. *©ifc#ifc 

i 2 * *S t <D m S ^ a ft ffi <J0 J; o L T , M 

^ « ii$ & # & 2 & m a <7> u # m m © is $ m it 
< * a # , t° - * m i± & m #r ® & s» k % # a i & 

*fc, ±HB*«l«-eW:?ftttfli|fc«#TSrjS3lCr«Sll 

f & b ss k ii m u fc « & K o u\ r $ m u & *» , # 

118B 



temnm^fc 1-134398 



(1) -^©ajA^^^tt(S8ftCDg?«Sm^$:^,(> 
£ S £ i£ tt ffl © tfi * 1/ * A> # 4# & *i & n ic «fc 

y. rrM ©#,#$&-? noun *mn u % # & . ia* 

(2) ± US Jft * J; U . -/-rXtfi&^&tfgJftoiSj 
- tt £ 49 * E # T* § 3 £ o #j ft S . 

4 . [SI W tf> m # <P tfc 

mi E9 it * * * © - * w -e A « * a tt ^5 «r @ 

Sft © |y| »& 0 , 

^ 2 0 i H IZ in £ ix, S ffi ja £ jKT H s& © m 

/; m. & m m m . 

!?5 3 @ h 7 x ? >f > ^ - ^ 0 ii i; i , 
T afe 59 (fa iz m m -t * - M © 35 M h ? y x £ <$ tt{& 

<t>mtemiz&zmm&j&*i®M<!i®&m» 



- 12 - 



1187 



1 ■■ b 5 y is * 9 4 > # . 2, 2 ' - HI 

h^yx, s - * a « # * *r. 4, 5-ts, q 

1 , Q 2 — h 7 V *J X * , C H »■ a - V 3 4 )i> 
G n d •ntttttt?-. Vin-AJi?. N 1 — 1 
N2-2**«, N8-»l*», Vo 
u t t , V o u t , - ■ Hi h ffi ¥ . C 2 . C 3 - * 




&M^ffl¥j& 1 — 134398 




Gnd 



& 2 H 



r+i4oov 

/- _i +700V 

Gnd-Voutifa 6 ! { ov- 



Gnd-Vout2Fa t 1 



Vout2-Voutif a 1 J 




lies* 

1 -13439. 



« 3 H 




1 KM) 

ft«!A -#flH: * *4- » w 



! &Mmm T34398 




—3 



end -\A>ut 1 m j (6 ov. 

U 1400V 
4- 1400V 




Gnd- Vout2 flfi 



V0Ut2~V0Utl Pa^ 



ov_ 



1400V 
+ 1400V 

0V_ 

~ 1 400V 




1 IV) ! 

$ P8 1-13439 

ft?P A ft- PP -|- T *.f m 411. 



